Maturation of the hypothalamic arcuate agouti-related protein system during postnatal development in the mouse.
The hypothalamic arcuate nucleus (Arc) and its neurons expressing agouti-related protein (AgRP) are key components of the forebrain circuitry involved in long-term regulation of energy homeostasis, including conveying leptin signaling to other hypothalamic and extrahypothalamic regions. In the present work, we investigated the postnatal development (P0, P5, P10, P15, and P21) of this system (AgRP transcript and peptide) in the mouse brain using in situ hybridization and immunohistochemistry. At all stages, AgRP mRNA expression was detected exclusively in the Arc. At P0, AgRP mRNA levels were low, and only a few AgRP-immunoreactive fibers were present reaching, rostrally, the bed nucleus of the stria terminalis and, caudally, the dorsal raphe nucleus. During the following period (P5-P21), the levels of AgRP mRNA gradually increased in the Arc along with a parallel increase in the AgRP fiber density in the hypothalamic regions responsible for control of appetite, including the paraventricular nucleus, as well as in extrahypothalamic regions, including locus coeruleus. These data provide evidence that, in the mouse, the maturation of the AgRP Arc system occurs mainly during the first three postnatal weeks. Together with the existing data on the physiology of appetite and body weight, our data suggest that the first three postnatal weeks in the mouse represents a critical period for the formation of brain mechanisms underlying appetite control via peripheral hormones.